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(54) INORGANIC PHOSPHOR, INORGANIC PHOSPHOR PASTE AND METHOD FOR 
PRODUCING INORGANIC PHOSPHOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inorganic phosphor having excellent dispersion 
stability, a small particle diameter and excellent emission characteristics, an inorganic phosphor 
paste and a method for producing the inorganic phosphor. 

SOLUTION: The inorganic phosphor has 0.5-3.5 g/cm3 apparent density. 0.1-1.0 . m average 
particle diameter and an excitation wavelength at 140-400 nm. The inorganic phosphor is 
produced by a liquid-phase method or a spray pyrolysis method and has Ba element, Gd 
element, Al element and an activator. The inorganic phosphor paste comprises the phosphor. 
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0-l'6 0 0?CO«lrti:t4t, Kfoey-t-frizMAstz 
[0 0 7 3] Jfc4M*Kl&(±. 0. l»-10»o«Ifi 

20 [0074] ^mKfZ^m^ixm^i- hxm^i, &m 

Rrih*J*»^U Si: 6 0 0 -180 orcOtEHftcoiS 

ltu^ win&ifiK* 1000-160 ortc-r^ 

^HH^ii^^OT'J: *9«Ft L^e HSP 
[0 0 7 5] »llPi-***IW±*Jtt, TA'SWJ* 

[0 0 7 6] fipffc»Stt^*S«S*#^»**i£ii7-f 

;u ^- > wnfrf-^ SttIS> DMAs 

n>, ^«h^v*7 Q ftk\ **sftfc**#<o*ttue; 

[0 0 7 7] 

[HJfeCT] BIT, **«UJ:*}*»WtlttW+4* t , * 
40 14 £ ft U Vkfc $ ft ft v > c 

[0 0 7 8] *M^0 1 :BaMgAlioOi?:E 
u 2 + <7)SiSjfc#:(BL-3-l) O^itTIS. R^p B B 

[ 0 0 7 9] 

10 0. 0 g 
0 . 0 0 8 m o 1 
0 . Olmo 1 
0 . 0 0 2 m o 1 
0 . 1 m o 1 

50 [0 0 8 0] A»*4 0t:i:«*>W, ftffT 2 8 
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tlfcitlft*, 4 Ot-C 2 «ftti 
L>t»«»*#fFJE#S:i*«^L, lOOttlOW 
BM£*U *«**fWlre#"(BP-3-l) *»fc 0 

[0 0 8 1 ] *«Sjt#tfrlE# (B P - 3 - 1 ) f*> * 
SSST^^7J^t^f-M:^«L, 5%H2~9 
5%N2*H"«+, 1 4 0 OTCi-CSPlftL, ra«S"C-3 
iSWOttMafclfcLfco tttttfe, 2 0 Ot^Tit^P 
Lfc*. *«»****^K*)aiL^ : B ao.e 

Mg A 1 10O17 : E u 2 + o.2<7)*tt^:7tfl^ (BL-3- 

1) ^j|/: 0 (BL-3-1) l±, . 

¥#J*2S 0 . 6 7 /i m. a*Bbie*ft"2 3 3 n iru 
«#**4 4 7 nmT*ofco ¥*!lfiStt, S EM^rffl 

WLfco II:, »tftfc*«S*# .(BL- ; 3 - 1) *> 



[ 0 0 8 2 ] %*3fi««03ciiB6e«i: It 2 3 3 n m<D 
fM^ffiKl. 4 4 7 nmO«#»ft«:, B3l^F- 
3 0 1 Offl******W"*:ffl^^aiSLfco 

[0 0 8 3 ] JUftWKIi. tlTO^SUJ: ^itet^o 

it** («****wo) uttw 

(Dftfrh i£tt» U T [WJ S: i±X L **P U i" * o JEl-iS 
fc*A*Lfclk 2 5TCO«iM-C3 0»B«ilt4o 3 

T^fft:tKi (A) *ffl^i-^>o "#«S:»TTi*» 
U KMRfl- **fc*JBW2/3£U:Aft 
(iftf&5 g) . **LTJt*KfcR»a>K* (Wi ) * 

[0 0 8 4 ] RfW>AofcJfc*«i::R*****fr*^* ^ 
n»«t*2/38KtPi. iB*ift*3 0««flC«»L, 

B a C 03 

E U203 

MgO 
A l 2 Oa 

ft, *)SW"C*&7^^tJI#-H:*#U 5%H 
2-95%N2^HK^, 1 6 0 OTCi-CjPlftL, H«K 

o.sMg A 1 i o Oi ? : E u 2 + o.2(DBMMitit- (BL-3 
-3) *»fco (BL-3 -3) 

(i, ¥#J*2S2. 1 l,«m^ 2 3 3 n rru 



(8) iff B3 2008-327961 

li, a«-S*"C«fci"o 2.5T3W«iWtU3 0 

&B«ilL, HS (B) Srfflhc-r&o 

[0 0 8 5] Jl##** ( g / c m 3 ) = |W/ [W- 

(B-A) ] ! XD 

w= (Wi-Wo) :R*ttfioM(g) 

B : [tt*t*»+Jt**+»*t] OS* (g) 

A : Lfct**+*«E] <^Si (g) 

D : 2 5tUi3it& 1 -"7** y-^cofS (g/ c . 

J0 m 3 ) (0. 8 0 5 8) 

%tm 2 

fflj®:^ : B aMg a l loOi? : E u 2+ o&a^fr (B 

L — 3 — 2 ) coSS^t 

TIE, W«**ai:tillS*»t:«ILfco 
[0 0 8 6] *t»^*frO<k^ffiflc^ f B ao.sMg A 1 

»oOw : e u 2+ o.2 1 o kbs*^';^^ 

^ 7 L c*w%> S'i7 ^^^^ xmrn £ xm 

- n M i+ A*f Dtt * * K it m L . 'J?*<0 W» * *' 
inLri#K^S^ ? o. i^v/ 1 ; 7>^SiM^ 

»»KXitr***«*L. mm9 8%-**"2%fc* 
U T2f*t ITttffllT 1 6 0 '0TEO«aEU«l»Lfc 

miLl-*Wt$L'ik, 1 5fJ?IBIft»l!IESD*fi : vv : 
Bao.sMgAhoOn ! E u 2 + o . 2 0#EE^S7tff (B L 
-3-2) *f»fc 0 »*itfc*«S*fl> (BL-3- 
2 ) (±, 0 I 4 3 // m. ffi^:E!jE«ft 2 3 3 n 

m. 4 4 7 nratiot 

[0 0 8 7] IWJl tl?l«i:, 

jo (b l - 3 - 2 ) .oftjtsftKoansawwK^iise 

[0 0 8 8] JttfcWI 1 

:BaMgAlioOi?:E u 2 + 0*1t^:7fett: (B 

L-3-3) OtSiig 

TIE, B«iSiC-c*«S*#<riiaLfc 0 

* 

0. 0 8mo 1 
0 . 0 1 m o 1 
0 . 1 m o 1 
0 . 5 m o 1 
S^f§7fer^S4 4 7 nmtioto 
[0 0 8 9] Hffifflll ^ra#tC, »fc;fcjfc««**# 
(B L - 3 - 3 ) 0«jt3lK^«l5ca VA»*SE^«^ 

g(i^7fef$B L - 3 - 1 lOOtLfcti 

[0 0 9 0] 
[*1] 
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(9) 



2003-327961 



15 



16 







■P i+t IS5 CT 

(g/cm 3 ) 


( li ni) 




100 


2.7 


0.67 




98 


2.3 


0.43 


^5**fcBL-3-3(itRW) 


95 


3.8 


2.11 



[oo9i]*i m*bmhfrt£tni~> ^w<omm% 

[0 0 9 2 ] *Jfe0U 3 ' * 10 

N 32 S i 03 

£tR2 0 0m 1 (Z»»Lfc»««rBiftt L/^o 
Z n C 1 2 

t*2oomri:6 o x:x*mmLtzfe%L* cmt Ltz 0 

Mn C 1 2 • 4 H2O 
^7K5 0 m 1 Ui&JSLfcifiFiSSrDflSi: Lfco 
[0 0 9 6] B**4 0TCUfft*>'4* c fe."«»T. C 

«**rit«5M*u iootti ob#h«;*l. 

*#«te#'(GP-14-l) *r»fco 
[ 0 0 9 7] *^7fe^i5.IE# (GP-1 4-1) <i, 
T JUS ^«#- Mz?E»L> 1 

fco **** 2 0 0TCJ3LT4-C*»Lfctt, 

OflSL. : Z ni.sS i 04 : M n 2 + o . t ^ftMl^ 

%W (GL - ] 4 - 1 ) «:»fco f»fcitfc*«**# * 

Z n O 

MnC03 

S i O2 

*, 1 2 0 ott-cftrtftL, maaresww^ttfts* 

»Lfco 2 0 OTCBlTS-CifraiLfca, *«W 

: Z m.9 S i 04 : Mn 2 + o.iO& 
USSftfa (GL-1 4-2) SrWfco »^tlfc*18«jt 
#(GL-14-2) 1^ 1 . 81^m> S*: 

©$H?£ft2 3 5 nrru 5 2.4 nmT&o 



: Z naS i 04 : Mn 2+ 0*1ts:*# (GL- 1 
4 - 1 ) 0«i£ 

TIE, 5^ B B B WaUT«tt^*ffmiE^^^L^o 
[ 0 0 9 3 ] 

4,5 ! Og 
0. lmo'l >£»y 
[0 0 9 4 ] 

0. 1 9 m o 1 
[0 0 9 5] 

0 . 0 1 m o 1 
% (GL-14-1) it, 6 3 fx nu 

gtfi2 3 5 niru 5 2 4 nmX'&v tz 0 

[0 0 9 8 ] ftlfefflllcbnttU, Wfcftfc***** 
(GL-14-1) (ttfeS^: LT.2 3 5 n 

m^**l-ai*Bg*tL. 5'2 4 nm^)»*5ftK) <0«te& 
lKA#*flC^»**ffofco »fc*tfc****2 PIS 
i~o 

[0 0 9 9] JfcRfll 2 
£gj£*t : Z n S i 0 4 : Mn 2+ ^*«^7tff (GL-1 
4-2) OSSdi 

TIE, H«afcT*«»tt**SitLfco 



0. 1 9mo 1 
0 . Olmol 
0 . lmol 

r [0 1 0 0] f»fc:fcfc****tt 

(GL - 1 4-2) U&eWi: LT 2 3 5 n 

m<7)^^I^0SWL, 5 2 4 nmtf>$fc*3£J£) OfflUeR 

-to A. «Jt»*»K«±**»G L- 14-1 

[0 10 1] 
[*2] 







(g/ca 3 ) 


(Mm) 




too 


2.8 


0.63 




94 


4.2 


1 .81 



[0102] &2frhmbfr%±1 
7t*ii> *#*8E**1ft<. 'M2'#T% JLo, 

[0103] mm&i 4 

: (Y, Gd) B03 : E u*+<nmffi.'£iti* (R 



50 



L - 1 4 - 1 ) COlSiiTIS. RI&fi«faUT*«**i* 
[0 104] -t'7f >1 00. 0 g £7j< 1 0 0 0 m 1 U 
Y (NO3) 3 • 6 H2O 0. 4 m o 1 
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G d (NO3) 3 
E u (NO3.) 3 



6H2O 0.32mol 
6H2O 0.08mol 
£tK5 0 Om 1 1-4 OX:X~mmLtzm\(&*Ffct Ltzo 
[0 10 5] 

H3BO3 0. 8mo 1 

^*5 0 0mli:4 OV,r*mffiLtzm-<&Z.G\&t Ltz c 
[0 10 6] Et££4 OX:iZi%ib%rfbs WT, F 

mmfc*fe&fr'&L, 1 0 o°c-ci ommtmL, 
zkytfoiftm* (r p - 1 4 - 1 ) %nfzo 
[0107] mm.^itwmm- (rp-h-d i±, 

tz 0 titmk. 2 0 Q^XTiX^nLtztk, **»S:flX* 

Y203 

GdzOs 
E u 2 O 3 
H3BO3 

ttLfco ttttft, 2 0 0tttTit^pl/A Mft 
fc^ffiU : (Y0.5, Gdo.O BOs : Eu 

3*o.i<^««**# (RL - 1 4-2) *»fc 0 »<bft 
(R L - 1 4 - 2 ) 14, WttS 2.16 
^ms S*®e«S2 4 5 nm, 5 9 3 n 



(10) ' 4#MS 2003-327961 

*^KL *&J&5t : ( Yo. s, . G do. <) B Os : E u 3+ o. i 
(RL-14-1) «:»fco »fc*tfc*« 
(RL-14-1) li, f^SiO. ( 6 1 ^"m, 
@*Eb&&S2 4 5 nm, ®*:§§;fa£:ft 5 9 3 nmrt 

[0 10 8] #Eifc0Jl fcm*U, f»fctLfcfc***# 
(RL - 1 4 — 1)' (D&jt&m (m&ffit LT 2 4 5 n 
mO*^i**S.*fL, 5 9 3 nmOffejfcSftK) 0«jcR 

[0109] Jt«0fl 3 

(Y, Gd) B03:Eu 3+ 0«fM (R 
L-l 4-2) OMTIE, BffiS^T*6«llt*fr** 

[0 110] 

0 . 0 2 5 m o 1 
0 . 0 2 m o 1 
0 . 0 0 5 m o 1 
0 . 1 m o 1 

2« [om] $ktmi tmm~, 

(RL - 1 4-2) 0«7t»K (Ebeai: LT 2 4 5 n 
m^**Mft*BRWL. 5 9 3 nmO«*ai!) <7>ffi<££ 

to *»«*aiKrt**»R L-i 4-i *>»#5* 

[0 112] 
[*3] 







(g/cm 3 ) 


( M m) 




100 


3.2 


0.61 


SJfe#RL-U- 2 (tt(fi«) 


96 


5.1 


2.16 



[0 11 3] %.3frbWbfr%±nl~. *&W<nm%kM 

[01 14] 5 

SIlKfttt^-* l-SW5rffli>f:7'7X7f'( 7.7" 
Wffl'***' (PDP) OfFffi 

*§§^*«3bfc# (BL-3- 1, GL-14-L ★ 
#f§H^<7)*«3bfrft: (BL-3-1) 



★ RL-14-1) fcffi^fcfcfc**^-* hOfl*82r 

[0115] TEOi&JS-C, *«WO*«*jt*!ffi«}fi[ 
*W^L. !K»»**ffl«tt*>^T&tfc« (VMA 
-GETZMANNttliDISPERMATT SL- 
C5) iffi^t^RftitlL, WfeS&ttfcttSftflf* 
-7. h (B L P - 3 - 1 ) ZfttZo 
[0 116] 

4 5 R*% 

1 iR-g-ig 5 4.5 KS% 



jif-;u-t:;un-7. (xKv|Wtl$50%) 
l"]«U, *»««i*S*# (GL-14-1) Srfflv» 

gftfr-^-T. h (GLP— 1 4 — 1) i'&tzo 
[0 117] nttC *#fe9§0««£3t;fls (RL-1 4 
-1) fcfflWcJ^k ±IE®^i:lB|C^^SSrifeL, 50 



0. 3S1% 
0. 2«»% 
#fel&**«^:3t#^-7 h (R LP- 14-1) 

[0 118] ift<b<0*«»*«:^-^ H:oi,>t£S 
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t 



(11) 



2 0 03-327961 



19 



20 



[0 1191 itz, 'fthixtzZ^m^iiit^-* Y 

li 1 2 ort*l 5:Mr^ fnfe, filJft^Tfcflf £ 4 5 0 
fC6 0 fri&m iff i wtKi «7tBI^" * * 1 
«Lfc. 1 »-X£**M* (147 

nm) fcSUW'LT, ***«:BWe**; -E-WB^&fe 

(»-fe. w#K*«i56Lfc. M&nm&M 

• /)^ «**&»«iSEW-c s - i o o o * m^xm& 

l <r>&&.<r>ni£Z lOOt Lfc c 
[01 20] JtiR0!) 4 

Wffl^*^ (PDP) OWffi 

L _3_ 3 ) fcfflv»fcjan, nifeffii5 fcratttus-iftjaa 

fcifcU *fe«**S«S*#^-^ I" (BLP-3- 
3) 

[0121] mm~* ttmwmmmjtte- (gl-u 

-2) fefflv»fcja^ *tt«5 fcR*U^tfe«!a*ife 20 
L, «fe!6*ftl«**#^-^ h (GLP-14-2) * 



[0 12 2] mtifcC, it««Oft1«3Jjfcflt (RL-14 
- 2 ) tSv s fcW, »£#!I5 t |B]l*(-#ffc4(!LS£ife 
U #fel§7t*^^*#^-^ b (R LP- 14-2) 

[0123] zfihnamftitw^-^ n:ov>tis 

[0 12 4] i?t, ^#<biifc3fe<7)*^jt^-^ h 

Lfc» **«5 (*fe> *fe) ?> 

»ft*iB!l5£Lfco tt**SE5i^i- 0 ft, iWStt* 
*|p<*/u lV>#fea>*tt*r loot Lfcfc 
"tr & o 

[0125] *«£*&<7>>tr#t£fFffi : 

[0 12 6] 
[314] 



SfefSft&lSiiJ'ttt^-* h (BLP- 3 " 1 


® 


»ft*5t«R«lllt3t(*'*-^ KCLP-U- 1 


® 


»fe*Jfc*M!l*3fc**'*-'* KRLP-M- 1 X**M) 


O 


Sfe^jtp.St^Jti*^-^ KBLP-3-3)(Jt««) 


X 


lafeRJtMW^it** 1 ^-^ KCLP-i4-2)(itfit»J) 


X 




X 



[0 12 7] 















100 


100 


100 


Sfttt/t*JU2(fct«HM> 


89 


84 


77 



[01281*4, RtfaSOttfcJ: '9, *#§f8<7>«fl 



[0 12 9] 



7D> h-^-vCDSE £ 

(72>*H# ^ffl ft* <72)%9J# *» ** 

F ? - A(##) 4H001 CA02 CA04 CA05 CF01 XA05 
XA08 XA12 XA13 XA14 XA30 
XA39 XA56 XA64 YA25 YA63 
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